With FM-cathode (FM1, magnetic polarization P 1 ) and FM-anode (FM2, P 2 ) we follow Julliere (17) derivation in order to obtain separately the current, J=ne for electrons (holes) that is injected by FM1 (FM2) and collected by FM2 (FM1), for both parallel and antiparallel electrode magnetization directions. We get:
, 12
, 12 1 does not depend on the electrode relative magnetization direction, we then obtain Eq. (2) in the text.
The injected electrons and holes "recombine" to form PP species. The PP are formed in either singlet (PP S ) or one of the triplet states (PP ±1 ,PP 0 ). Due to inter-system crossing (ISC) the triplet and singlet spin configuration intermix; and in steady state, at a given magnetic field, the singlet and triplet populations reach a certain equilibrium value. The steady state PP S density, N PPS , may eventually form singlet excitons that subsequently give rise to EL emission. We approximate the 3 above mechanism by a set of linear rate equations for the triplet and singlet PP densities, as follows:
where R  and -  are the net generation and decay rate coefficients for each of the four spin configurations (S,T 0 ,T ±1 ), and   (≠) are the various ISC rate coefficients. It is important to point out that R  is magnetization dependent (Eq. (1.4) ), but the rate coefficients   are not.
Since both PP S and PP T0 are generated from b ud , then they have the same generation rates, and thus we have R S =R T0 ; likewise R T1 =R T-1 . We note that in Eq. (1.7) R  is the e-h recombination rate averaged over the device length,
where
(1 where  S(T) are magnetization independent and can be calculated algebraically in terms of  .
Since ELN PPS then the MEL can be directly calculated from Eq. (1.9), thus yielding Eq. (6) in the text.
The effect of stray magnetic field from the FM electrodes on the MEL and MC responses
In order to measure the effect of the stray magnetic field from the FM electrodes that were used for the bipolar OSV devices, namely the LSMO and LiF/Co electrodes, we used the normal MEL(B) and MC(B) responses (also dubbed 'intrinsic' responses or OMAR) in OLED devices 4 with one FM electrode at a time; then we checked an OLED with two FM electrodes but without spin injection.
First we show the MEL and MC responses in an OLED device that does not have any FM electrode and lacks the hole transport layer PEDOT. So there is no stray field and the holeelectron current density is largely unbalanced. In this case the MEL is smaller than in a wellbalanced device (7). Also the MC response is about two orders of magnitude smaller then in a well-balanced device (7), because of lacks of sufficient injected hole current density in the device. This demonstrates the need of ample PP species to yield large OMAR. It also show that without the hole transport layer, the device shows much smaller OMAR effect, and therefore it is suitable for readily studying the spin-valve related MC and MEL responses, as was done here. capped with a non-FM LiF/Al that is an excellent cathode (Fig. S2) . A very small MEL response was measured, whereas MC was below the resolution of our apparatus (<0.01%). Device (ii) uses the FM LiF/Co as a cathode (that is a poor electron injection electrode), while a non-FM ITO/PEDOT is used as an excellent anode (Fig. S3) . In this case a relatively small MEL of 0.4% is obtained, whereas again the MC is too small to be measured with our apparatus. The MEL and MC obtained responses of these unbalanced devices show that ample PP species are needed for obtaining substantial OMAR in OLEDs; this can be readily achieved in a well-balanced device, but not in our spin-valve devices presented in the text. In this case the device MEL and MC responses are dominated by the spin-valve related response rather than by regular OMAR. From the two MEL response minima upon sweeping B forward and backward we obtain the following stray fields, B str : B str (LSMO) = 0.7 mT (Fig. S2) , whereas B str (LiF/Co)= 3.5 mT (Fig.   S3 ). These stray fields are too small to explain the sharp jumps in the measured MEL EX (B) response that occurs at the two coercive fields, B c1 and B c2 in a double injection OSV device (see Fig. 2 in the text). As a matter of fact the stray field related MEL jump caused by the LSMO when its magnetization direction switches at B c1 (LSMO) = 40 Gauss is < 0.01% (Fig. S2) , while the MEL SV response in the spin-OLED is > 0.4% (see Fig. 2 ). In addition the stray field related MEL jump is positive (Fig. S2) ; in contrast to the MEL SV response in the spin-OLED which is negative (Fig. 2 in the text) . Also the obtained MEL SV (B) 'response jump' at B c1 and B c2 is symmetric (see Fig. 2 ), whereas the stray fields B str (LSMO)  B str (Co) and this may impose a non symmetric jumps at B c1 and B c2 (1). We thus conclude that the stray field related MEL response via regular OMAR cannot explain the obtained MEL SV response in the spin-OLEDs; this response is thus due to spin manipulation caused by the injected spins from the FM electrodes.
The estimated stray fields from Figs. S2 and S3 were obtained in devices having a single FM electrode at a time. It might happen that the stray fields are different when the two FM electrodes act together in the same device. For this it would be beneficial to measure the stray fields more directly in a device having both FM electrodes. Following this we directly measured the MEL (B) and MC(B) responses in a spin-OLED type device in which the spin injection was blocked. By adding a thin Al buffer layer in between the Co and LiF in the spin-OLED device we effectively unraveled the 'intrinsic' MEL response of the DOO-PPV in such a device without the complication of spin injection (see Fig. S4 ). It can be seen that the 'intrinsic' MEL response in this case is ~0.4% because the Al/LiF electrode is a better cathode than Co/LiF bilayer in our original spin-OLED device. We clearly see a MEL jump at ~100 Gauss that may be related to the stray fields in the device. From the deviation from B=0 we may estimate the combination of the stray fields from both FM electrodes to be B str ~4 mT, which is indeed larger than estimated above for B str in OLED devices having a single FM electrode. However this B str still cannot explain the spin-valve related MELsv(B) response in spin-OLED, since the MEL jump due to 6 B str artifact is positive, in contrast to the negative MEL SV (B) response in spin-OLED; and also because the magnitude of this 'intrinsic' MEL artifact is too small (<0.05%) compared to MEL SV magnitude (~0.4%) in the spin-OLED devices.
Finally, in support of the conclusion that the obtained MEL SV (B) and MC SV (B) responses in our spin-OLED devices are due to spin transport in the active layer rather than an artifact due to the stray field, we fabricated and measured the MEL SV response of spin-OLEDs based on two DOO-PPV isotopes, namely D-DOO-PPV where all hydrogen close to the intrachain carbon atoms were replaced by deuterium (as in the original manuscript), and another DOO-PPV polymer with regular hydrogen atoms close to the intrachain carbon atoms in which some of the 12 C were replaced with 13 C isotopes. We know that the hyperfine interaction (HFI) that limits the spin diffusion length in the polymer is three times larger in H-DOO-PPV compared to that in D-DOO-PPV (7). We thus anticipate that the 
